Guaiazulene-containing ointments are routinely used for breast care during breastfeeding. It has also been proposed that nipple and areola area of non-breastfeeding women might benefit from use of this azulene. In a study with 51 women, it was investigated whether the use of a guaiazulene-containing ointment (Garmastan ® ) would improve look, elasticity and sensitivity of nipple and areola area within 4 month daily application. About one third of study participants reported improvement in sensitivity, elasticity and look of the investigated area of the breast. Assessment of doctors revealed a clear improvement in elasticity and sensitivity of the nipple and areola area over study period. Nearly all women wished to continue the use of the ointment after end of the study. In conclusion, the use of Garmastan ® ointment is able to improve sensitivity and elasticity of the nipple and areola area of the breasts of non-breastfeeding women.
Introduction
The natural beauty of the breasts is of utmost importance to gain confidence into women's femininity. One aspect in this is the well-being of the nipple area and avoidance of irregular or fading areolas. The nipple and surrounding area, like other areas of skin, are subject to irritation, inflammation and infection. It has been shown that many benign and malignant processes [1] can affect the nipple and areola area. In some women, a negative change in nipple and areola appearance can lead to reduced self-confidence, lack of self-esteem and embarrass-ment. Furthermore, stimulation of the nipple-areola complex is important for sexual function. In a survey, 81.5% of interviewed women agreed that stimulation of the nipples or breasts increased their sexual arousal [2] . Of special importance for this highly sensitive area of the breasts is the time of pregnancy and especially lactation. During this time, the physical stress of breast milk production and breast-feeding might lead to benign infections and alterations [3] . Therefore, nipple care is important to keep the skin of the nipples and mammary areola supple and elastic, preventing the occurrence of erosion and infections, thus helping to protect the highly sensitive skin of this region.
For centuries, the curative and skin therapeutic properties of guaiazulene from the Guaiacum tree are known in the indigenous populations of the regions of North and South America. Guaiazulene is also helpful in dermatitis induced by radiation with clinically observed anti-inflammatory effects [4] . In Europe, the effectiveness of guaiazulene-containing ointments (Garmastan ® ) for breast skin care during pregnancy and especially during lactation is proven since decades [5] - [8] . In addition to the use in women's breast care, Garmastan ® has also been used effectively as a new treatment option in diaper dermatitis [9] . Aside of these uses also in non-pregnant and non-breastfeeding women, this ointment might improve skin health and attractive appearance of the nipple and areola area. Therefore, in an observational study, we investigated whether a long-term use of a guaiazulenecontaining ointment would benefit women's breasts.
Methods
The efficiency of a guaiazulene-containing ointment (0.05% guaiazulene, Garmastan ® , Protina Pharm GmbH, Ismaning, Germany) was investigated over a period of 4 month application with regard to care of the nipple areola complex in non-pregnant, not recent birth giving and not breastfeeding women of different age. Participants visited the hospital because of routine control. The study achieved ethical approval by the ethical committee of the Emergency Clinical Hospital of Arad, Romania. All participants who agreed to participate were informed according to the Declaration of Helsinki and signed informed consent. Inclusion criteria for the study were: females, age above 18, minimum average of education and hygienic attitude. Exclusion criteria were: being pregnant or breastfeeding, recent birth giving, breast pathology in the past, mental disabilities or communication disorders, allergic reactions to content of Garmastan ® , severe acute or chronic disease. According to the availability of participants, a sample size of 50 women was estimated to be sufficient to verify significant effects. In total 51 women (age 21 -64 years, average age 39 years) were included in the study; the participants had a mean BMI of 25 (min 17, max 37), number of pregnancies 0 -7, mean 1.6.
The study was divided into four stages: initial consultation and 3 monthly follow up visits during a period of 4 months. At the first consultation, the known effects of Garmastan ® , the application, ongoing procedure, conditions for participating in the study and data privacy were explained. If eligible and willing to participate, participants were told to apply Garmastan ® once a day on the nipple areola region. The participants were instructed to apply a quantity of Garmastan ® sufficient to cover the indicated region in a thin layer. The initial consultation included a questionnaire with general questions about the importance of look, elasticity and sensitivity of the nipple and areola area. Each subject received a complete medical breast examination performed by physicians and a specific examination of the areola and nipple.
After 1, 2 and 3 months participants filled in a questionnaire about personal opinion on the effects of the ointment; in addition the team doctors conducted an examination of the breast and the nipple-areola complex.
Breast examination performed by the medical team: As criteria a pre-established scale was used, scale provided by the research sponsor. For each parameter followed, the examiner recorded a mark from 1 to 10, 1 is the minimum score and 10 is the best score. Parameters: elasticity, sensitivity, look of the area. In addition, adverse or allergic reactions occurring during the study and other noticed changes were recorded.
Results

Baseline Data
At the first consultation and completing the initial questionnaire, most participants had the impression that the look, elasticity, and sensitivity of the nipple and areola are very important for erotic satisfaction and positive self-perception, but also important for the specific look of the whole breast (49 women -96%). Only one person considers that the look of the breast is not important, one other person has no opinion, each representing a rate of 2%. Both subjects were older, 49, respectively 52 years old, and their school-level was secondary school, re-spectively vocational school (low education level). Figures 1-4 show the personal opinion about the importance and appearance of the nipple and areola area of the study participants.
The effects of daily application of the guaiazulene ointment on individual perceptions are shown in Figures  5-7 . Changes observed by participants: 37% (19 women) observed an increase in the elasticity of the nipple and areola area; 39% (20 women) had no opinion and 24% (12 women) did not notice any change. A positive change of the look of the nipple and areola area was observed by 33% (17 women), 51% (26 women) had no opinion and 16% (8 women) did not notice any improvement. An increase in sensitivity of the nipple and areola area was felt in 31% of subjects (16 women), 31% (16 women) had no opinion and 37% (19 women) did not notice any change. 98% (50 women) of the participants expressed their wish to continue using Garmastan, 2% (1 woman) had no opinion.
The scores given by the evaluating doctors after the breast, nipple and areola examination between the first and the last visit revealed improvements in all investigated parameters (Figure 8) . Especially the sensitivity of the area was increased by 63%; also the elasticity increased by 36%. The overall look of the nipple and areola area has increased by 8%. No adverse reactions were noticed during the study.
Discussions
The results of this observational study show a beneficial effect of Garmastan ® on women's breasts, especially the nipple and areola area. The active ingredient in the used ointment is guaiazulene. This compound has antiinflammatory and antioxidant properties [4] [10] [11] . Guaiazulene can safely be used as a natural antioxidant in cosmetic ointments [12] . Azulenes are widely used not only in medicine but also for cosmetic purposes [13] , improving the condition of sensitive skin areas and preventing small wounds and infections. The main function of the specialized dermis of the areola is to protect the breast skin from wear, cracking, or irritation and possible infections. All this can also compromise the look of the skin. The results of this study show that in this sensitive area, the application of the guaiazulene-containing ointment shows its beneficial effects, especially by improving the sensitivity and elasticity of the investigated nipple and areola area. Being water-soluble, this ointment can also easily be applied and removed. To our knowledge, no other study has been performed to specifically address the effect of a cosmetic to the aspect and sensitivity of the nipple-areola complex in non-breastfeeding women. The limitation of this study is the non-availability of a control group and the fact that the results are Figure 8 . Scores (mean ± SEM) for sensitivity when touching, elasticity and look of nipple and areola area given by the evaluating doctors after the breast, nipple and areola examination. Statistical differences from initial consult to the 3rd visit according to student's t-test for paired data: sensitivity when touching, p < 0.001; elasticity, p < 0.001; look, p < 0.01. based on observation and self-report evaluation. However, the reported beneficial effect of the used ointment should enable further more complex investigations in improving the health of this highly sensitive skin area of women.
In conclusion, the use of Garmastan ® ointment is able to improve sensitivity and elasticity of the nipple and areola area of the breasts also of non-breastfeeding women.
